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These methods and concepts of the physiologist have been attended by a parallel development in the realm of pure physical chemistry. Thus Polanyi et al. (2) have developed the so called potential theory of adsorption and have studied the decrease in the adsorption potential as the distance from the particle is increased. This adsorption potential is calculated by means of the equation
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in which Ps is the vapor pressure of the liquid at the given temperature and P is the vapor pressure of the material in equilibrium with the adsorbed material. It is the adsorption potential which determines the extent to which the vapor pressure of a.gas is to be reduced upon approaching a solid surface. On the immediate surface the potential is exceedingly high, the vapor pressure and the fugacity of the gas are low. Assuming for the moment that we are dealing with some liquid below its critical temperature, perhaps water, we can then say that its activity has been correspondingly reduced. As we increase the amount of water vapor present we eventually reach the saturation point. It is hard to see how the addition of further water could change the situation. In other words, if the substance with its adsorbed water were immersed in water the condition at the surface would not be changed. We should have under these condi.tions what the physiologist has been calling "bound water." Its activity has been decreased and its ability to dissolve substances has been correspondingly diminished. This, it seems to the author, is the physical picture of bound water.
If, however, we add to this system a small amount of some solute--perhaps sucrose--we upset the conditions. This same potential which contributed to the diminution of the vapor pressure and activity of the water now diminishes the activity of the sucrose which comes in the proximity of the solid surface. The sucrose has been adsorbed. The author is aware that Polanyi has endeavored to apply his adsorption theory to solutions with but small quantitative success. However, the author does feel that the theory is a sound one and that the lack of quantitative agreement is due to the extremely complicated situation, in any event, however, that the solute can be adsorbed by colloidal material has been demonstrated a great many times and is a fact, whatever may be the theory by which we account for the phenomenon.
It appears to the author that adsorption of the solute by the substrate may be a source of large errors and it may turn out that thisis the principal cause of disagreement so generally noticed between the results of different workers. It is true that it has been recognized that adsorption might play a r61e, but there seems to be a lack of appreciation of size of errors which might result from a relatively small adsorption of the solute.
In a recent paper Greenberg and Greenberg (3) presented results obtained from a study of the concentration of the solute in the ultrafiltrate from certain colloidal materials. This concentration was compared with the concentration of the solute in the original colloid. Tables I and II. The results can be seen to be extremely erratic. In some cases a tremendous amount of negative bound water is found (Table I, 0.0254 per cent gelatin, 0.075 N HC1, and 0.00140 gm./cc, urea). In five cases the amount of bound water is zero. In others a positive value is found. From these erratic results we can judge that the method is capable of only a small degree of accuracy. Assuming, however, for the moment that the experimental results describe completely the actual conditions, we make the further assumption that 5 per cent of the solute is adsorbed, i.e., bound by the substrate--surely a modest estimate. We have then recalculated the data with the results as shown in Column 9 of Table I and Table II .
We have used in these calculations the modified formula where S is now the amount of the solute adsorbed per gram of total water. It can be seen that this small correction changes the final values in some cases by over 300 per cent and in many cases the mysterious negative bound water becomes a more reasonable positive value. This represents a serious and drastic revision of the results and conclusions of Greenberg and Greenberg.
SUMMARY
The "bound water" hypothesis has an adequate theoretical basis. A relatively slight adsorption of the solute along with water molecules (bound water) will explain the failure of certain technics to demonstrate the existence of bound water in biochemical systems.
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